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Conclusion: We registered an higher PTV dose coverage 
between MRIdian’s and the RapidArc and IMRT plans for 
cervical cancer, with a HI advantage for the PTV1. 
Differences were described for OaRs, especially for low dose 
areas (V5 Body). The MRIdian’s planning platform showed to 
be user friendly and allowed to reach dosimetrical goals 
comparable to RapidArc and IMRT gold standards. The 
evaluation of a possible reduction in PTV margins and a 
proper target coverage by MRI based gating will be analyzed 
when the system will become operative. 
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Purpose or Objective: Accelerated Partial Breast Irradiation 
(APBI) is a RT approach that treats only the lumpectomy bed 
plus a margin, rather than the whole breast. The dose 
fluence outside the breast contour to account for breathing 
and residual motions can be manually increased with 
RapidArc/VMAT. At this aim, a 10 mm virtual expansion of 
the breast with soft-tissue equivalent HU is usually applied to 
the CT series (CT_E) and the optimization is performed on 
the APBI target expanded along the anterior/lateral 
directions. However, the dose recalculated on the original CT 
series (CT_O) could underdose the superficial target volume. 
In this study, a simple technical strategy to increase the 
target superficial dose is presented. 
 
Material and Methods: Ten patients treated by APBI were 
randomly selected from the internal database (41 patients 
since 06/14). PTV_O was defined on CT_O as the tumor bed + 
1-2cm, cropping it of 5 mm to the body. Dose prescription 
was 30 Gy in 5 fractions. Plans were normalized to PTV_O 
mean dose. PTV_E was defined on CT_E, expanding PTV_O of 
10 mm in anterior/lateral directions. PTV_E was subdivided 
in three parts: PTV_EI (PTV_E cropped of 7 mm from the 
CT_O body - internal), PTV_ES (PTV_E cropped 5-7 mm - 
superficial), PTV_EE (PTV_E minus PTV_EI and PTV_ES - 
external). Two plans were optimized on the CT_E: (i) 
prescribing the same dose to the three PTVs, (ii) PTV_EI = 30 
Gy, PTV_ES = 32 Gy, PTV_EE = 33 Gy. Final dose calculations 
for the two optimizations were performed on the CT_O. Plan 
objectives were: D98% (dose received by 98% of the target 
volume) > 95% and D2% < 107% for PTV, minimizing the 
homogeneity index (HI=D2%-D98%); V15Gy (volume of the 
organ receiving 15Gy) < 50% for breast minus PTV; V10Gy < 
20% for ipsilateral lung; V5Gy < 10% for controlateral lung; 
V3-5Gy < 10% for heart, Dmax < 1-2 Gy for controlateral 
breast. Plans were compared in terms of dosimetric plan 
objectives findings. 
 
Results: Figure 1 shows the different dose distribution for the 
two optimizations on the CT_O and CT_E. Opposite dose 
distributions outputs were obtained on the two CT series. On 
the CT_E, D98%, D2%, and HI were favorable to the (i) 
(respectively, 94.9% vs 94.5%, 103.7% vs 105.9%, 8.8% vs 
11.5%). On the CT_O, D98%, D2%, and HI were favorable to 
the (ii) (respectively, 92.3% vs 94.2%, 104.3% vs 104.2%, 
12.1% vs 10.1%). In particular, the superficial volume (i.e. 
PTV_ES) was the region of highest underdosage (D98%= 85.4 ± 
3.3% for the first approach). Regarding the OAR, minimal 
changes were found between the two approaches. 
 
Conclusion: A virtual overdosage on the superficial part of 
the APBI target is required to account for involuntary 
motions. A simple procedure was showed to fully cover the 
target. 
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Purpose or Objective: Aim of this study was to determine 
the magnitude of discrepancies between radiation oncologists 
and radiation therapists to define a partial delegation of 
verification when 2-D orthogonal Kilovoltage (Kv) images are 
evaluated for daily set-up verification in head and neck 
cancer patients. 
 
Material and Methods: Daily on-line kV-images of patients 
with head and neck cancer were evaluated for set-up 
verification both on-line by one of 7 radiation therapists 
(RTT) with adequate training, and off-line by a radiation 
oncologist (RO). All patients were treated by volumetric-
modulated arc therapy (VMAT), by a LINAC 6 MV photon beam 
equipped with Millenium 120 MLC and on-board imaging 
system (VARIAN Medical System). Manual bone anatomy 
matching was used to determine translational displacements 
in all three axes (x, y, z) and discrepancies between RTT and 
RO were calculated. The concordance of decisions between 
RTT and RO were calculated, in particular for differences 
inferior, equal and superior to 3 mm. Results are presented 
as mean values, population systematic (Σ) and random (σ) 
errors. ANOVA test was used to test differences between 
groups. SPSS software was used for the statistical analysis. 
 
Results: In this analysis 33 consecutive patients treated from 
March to September 2015 were included. Nine hundred ten 
(910) kV images were obtained and 2730 measures were 
made by the RO and RTT. A total agreement between RO and 
RTT was observed in 12.2% of cases. An inter-observer 
discrepancy of ±3mm or less and ±4 mm or less on at least 
one direction was recorded respectively in 98.4% and 99.3% 
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kV images. Mean displacements on all the three axes were 
about 1mm and 79% of differences in craniocaudal direction, 
82% in lateral direction and 81% in ventrodorsal direction 
were between -1mm and 1mm. ANOVA test shows significant 
differences between the mean displacements of the samples 
(p < 0.05). In AP, CC and ML directions, systematic 
discrepancies were 0.33, 0.32, and 0.42 mm and random 
discrepancies were 1.25, 1.42, 1.21 mm, respectively. Mean 
radial discrepancy was 1.78 mm (range 1.11-2.88 mm). By 
van Herk’s formula CTV-PTV margins needed to account for 
such inter-observer variability were 1.70, 1.80 and 1.90 mm 
in AP, CC and ML directions, respectively.  
 
Conclusion: The study showed a small inter-observer 
variability between the RO and RTT’s observations after an 
adequate training, which allows a partial delegation of daily 
kV control, if the displacements were not superior to PTV 
margins. 
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Purpose or Objective: Brain metastases are common 
secondary lesions in several types of neoplasms. Survival is 
poor, so the treatment with external radiotherapy has as 
main goal to improve the quality of life of patients by 
decreasing the possible symptoms that may have.  
Our objective is to analyze age and general condition of the 
patients and their possible influence on the response to 
treatment with radiation therapy in terms of survival. 
 
Material and Methods: We evaluated 84 patients with brain 
metastases treated with external radiotherapy .  
Karnofsky Performance Status (KPS), was the tool to evaluate 
functional status the first day of treatment. We divided the 
population in two KPS groups: <70 vs ≥ 70  
We also distinguish two age groups: <70 years vs ≥ 70 years 
(elderly population) 
 
Results: Global mean survival: 5,2 months; median: 3 m  
Survival <6months: 27patients (32,1%)  
6-12 m: 11pts (13%)  
>12 m: 9pts (10,7%)  
Karnofsky Performance Status(KPS):  
<70: 28 patients (33,3%) mean survival: 5,4 m; median: 3 m  
<6m: 23 (82,1%)  
6-12m: 4 (14,3%)  
>12m: 1 (3,5%)  
≥ 70: 56 pts ( 66,6%); mean survival: 5,4m; median: 3 m  
<6m: 34 (60,7%)  
6-12m: 14 (25%)  
>12m: 8 (14,3%)  
Age: 
<70years: 58 patients (69%) mean survival: 5,1 m; median: 3 
m 
<6m: 41 ( 70,7%)  
6-12m: 10 (17,2%)  
>12m: 7 (12%)  
≥ 70y: 26 (31%) mean survival: 5,3m; median: 3 m  
<6m: 16 (61,5%)  
6-12m: 8 (30,7%)  
>12m: 2 (7,7%) 
 
Conclusion: There are no significant differences in survival 
(months) depending on the age or the KPS in the analyzed 
population. 
Survival in patients with KPS <70 is poor and less than six 
months in most cases. Most patients under 70 years have a 
survival <6mSurvival >12m is higher in KPS ≥70.  
Survival in elderly patients (> 70years) is also less than six 
months. 6-12 months survival is higher in the elderly patients 
compared to the younger group, although survival >12m is 
slightly higher in the group of younger patients (<70y)  
With these results we can consider applying hypofractionated 
treatment schemes (developed in few sessions) in the group 
of patients with KPS <70 or age ≥70 years, where poor 
survival is expected. 
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Purpose or Objective: Standard pattern of care for muscle-
invasive T2-T3 bladder cancer is surgery. However, some 
patients are not eligible for surgery because of age, co-
morbidity or non-resectability of the tumour. These patients 
are treated with radiation therapy. In the literature a large 
internal motion of the bladder has been reported. Therefore 
a portion of the Clinical Target Volume (CTV) can be missed 
during daily treatments. Our current treatment margins have 
been adjusted according to the findings of these studies. 
Reduction of margins is important for sparing the bowel. In 
the present study we investigated the influence of the 
bladder size and shape as well as the location of tumour 
itself on the margins. 
 
Material and Methods: From 2013 to 2015, ten patients with 
solitary bladder cancer were treated. In five patients the 
tumour was marked circumferentially around the tumour bed 
using intravesical lipiodol injection. In the other five patients 
the tumour was not visible anymore after resection of the 
tumour and no lipiodol was used. As part of our routine 
treatment protocol, patients were instructed to have a full 
bladder during simulation and irradiation. They received 
instructions to void one hour prior to CT simulation or 
treatment and drink 250 cm3 of liquid. We acquired 
ConeBeam CT (CBCT) scans daily in the first week of the 
treatment and thereafter weekly. The bladder and lipiodol 
volumes were delineated on the CBCT. A bouding box and the 
centre of mass (COM) was calculated for the bladder and the 
tumour volumes on both the reference CT and all CBCT's for 
further analysis. Finally, a comparison of margins was carried 
out. 
 
Results: In ten patients 93 CBCT-scans were analysed. 
Despite the full bladder protocol individual deviations were 
found in the bladder volume, mean volume 203 (SD 93ml), 
figure. Of the six anatomical directions the movement in the 
cranial and anterior direction were the largest and appeared 
to correlate with the volume of the bladder.  
 
 
